Antiglucocorticoid function of androstenetriol.
The anti-inflammatory and immunosuppressive functions of corticosteroids have been well established and characterized. In contrast, a different group of native steroids, which include dehydroepiandrosterone (DHEA) and two of its metabolites, androstenediol (5-androstene-3 beta-17 beta-diol, AED) and androstenetriol (5-androstene-3 beta-7 beta-17 beta-triol, beta AET), function in vivo to up-regulate host immune response against infections and counteract stress-induced immunosuppression. Indeed, DHEA and particularly, AED and beta AET, have been shown to protect mice from viral, bacterial, and parasitic infections. In vivo, these three hormones are in opposition to the widely demonstrated immunosuppressive action of glucocorticoids, suggesting a possible new immune regulation mechanism. The individual activity in vitro of each of these steroids, i.e. DHEA, AED, and beta AET, on a mitogen-induced mixed splenocyte proliferation assay were determined. The results showed that DHEA suppressed the proliferation of cultures activated with concanavalin A (ConA) or lipopolysaccharide (LPS) in a dose-dependent manner. AED had little influence on the activation response. However, beta AET potentiated the response to both mitogens significantly above control. The regulation of the cytokine secretion, of both interleukin-2 (IL-2) and interleukin-3 (IL-3), from ConA-activated lymphocytes was affected in the same manner. These functions were depressed by DHEA, unaffected by AED, and potently increased by beta AET. Moreover, the classic immunosuppressive effects of hydrocortisone on ConA-induced lymphocyte proliferation, as well as on IL-2 and IL-3 production, were unaffected by being co-cultured with DHEA and only minimally counteracted by AED at high doses. In contrast, co-culturing with beta AET significantly counteracted the immunosuppressive effects of hydrocortisone on lymphocyte proliferation and cytokine production. These data show that in-vivo, DHEA, AED, and beta AET may have some similar functions, while in vitro, their effects are dramatically different from one another. Only beta AET could markedly potentiate the cellular response by increasing lymphocyte activation and counteracting the immnosuppressive activity of hydrocortisone on lymphocyte proliferation and cytokine production.